


ABSTRACT

Farm expenditures for feed increased substantially between 1960 and 1969. Their pro-
portion of total production expenses fluctuated between 17 and 21 percent. The im-
portance of feed expenditures encourages a continuing farm interest in feed prices
and regional price differences.

An explanatory model was developed. The Pesticide and General Farm Survey, 1966-67,
was adopted as a means for obtaining the information necessary to apply the model.
The purpose of the model was to explain different levels of prices paid for complete
feeds, specified supplements, and shelled corn.

Variation in the independent variables of the model was associated with 16 to 54 per-
cent of the total price variance, depending upon the product. The most consistent
varisbles were protein content and bulk purchasing. Each added percentage of protein
increased price from 3¢ to 20¢ per hundredweight. Bulk purchasing decreased price
from 6¢ to 20¢ per cwt. Prior to the deductions of discounts, prices reported by
respondents listing discounts, averaged higher than the prices reported by respondents
not reporting discounts received. Large-scale operations reported lower prices than
the smaller sized firms. The variation in average prices reported by source of pur-
chase was sufficiently great so that no single source could be cited as always
charging the lowest prices.

Keywords: complete feeds; supplements; soybean meal; shelled corn; dairy; beef; hogg;
poultry; wholesale; retail noncooperatives; retail cooperatives; region; protein; fat;
fiver; meal; pellets; crumbles; national brand; local brand; regional brand; price
differences; region.
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HIGHLIGHTS

In a feed-price study based upon a model, among the more significant economic and
statistical factors found were:

Large-scale operators, with $1 million worth of livestock sales a year, generslly
paid lower average prices for feed than very small firms--T77.5¢ a hundredweight
(cwt.) when all other variables were held constant.

Feed protein content and quantity purchased were significantly associated with
prices paid. For each percentage increase in protein, producers paid 3¢ to 20¢
more. For complete feeds, bulk purchases saved 64 to T2¢ a cwt.--an average of
33¢ over the cost of bagged feed. Bulk purchases of supplements averaged 37¢
less, and shelled corn, 25¢ less.

No single source of feed purchase (even wholesalers) always charged the lowest
prices. For example, of 38 comparisons made, in 22 instances, the average prices
of purchases from all wholesalers was less than those from retail cooperatives;
16 times, the reverse was true.

Point of purchase was also related to the level of prices. As might be expected,
nearness to producer and producing regions tended to lower feed prices. An
exception related to sampling procedure was found for respondents located along
the Missouri River. Because many had ready access to barge ports, they reported
lower average prices than respondents in the Corn Belt who lacked such access.

Although many farmers reported receiving discounts for feed, their higher re-
ported base price offset the discounts.

Brand differences were significant only for complete dairy feeds. National dairy
brands averaged 33¢ more a cwt. than local brands, other variables held equal.
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PRICE DIFFERENTIALS FOR COMPLETE FEEDS, SUPPLEMENTS, AND SHELLED CORN
A Regression Analysis

by
Paul E. Nelson, Jr.
Marketing Economics Division
Economic Research Service

INTRODUCTION

Farm expenditures for feeds rose from $4.9 billion in 1960 to $6.6 billion in
1969. During this period, feed expenditures represented more than 17 percent of total
?roducti§n expenses; for 8 of the 10 years they accounted for sbout 19 percent

table 1).

Table 1.--Total production and feed expenses, 1960-69 1/

Percent of

Year . Total production : Total feed E total production

. expenses 2/ N expenses . expenses 2/
: Mil. dol. Mil. dol. Pet.

1960 svwvnnnnl 26,287 4,923 18.7

1961 sesevnnn : 26,976 5,121 19.0

1962 seaeness? 28,460 5,575 : 19.6

1963 vaverens : 29,519 6,128 20.8

1964 oouiunnt 29,259 5,715 19.4

1965 cvevnasnt 30,681 5,749 18.6

1966 ceviinn.t 33,083 6,324 19.1

1967 wueennast 34,478 6,472 18.8

1968 ovennnn : 35,666 5, 99k 16.8

1969 vevenns? 38,064 6,63k 17.%

i/Reproduced from: U.S. Department of Agriculture. FEconomic Research Service.
Farm Income Situation. FIS 216. July, 1970. pp. 56, 57, Cols. 1 and 19.
g/Excluding Government payments to nonfarm landlords.

Farmers are aware of the substantial amounts they pay for feeds. They recognize
prices paid affect farm income as directly as prices received. Thus, they wish an
explanation for differentials within and between markets for the same or closely
similar products.

This study examines the extent that price differences among regions were as-
sociated with specified product, service, market structure, (e.g., source of purchase)
and market conduct attributes (e.g., bulk purchasing) as well as important exogenous
factors. These variables were selected upon the basis of both market experience and
economic theory as representing those most likely to explain such price differences.



THE SAMPLE

The USDA Pesticide Survey conducted in 1964 was repeated in 1966, with its scope
broadened to include other farm inputs, such as feed and fertilizer. The model was
developed before the start of the second Pesticide Survey. However, the sample used
for the Survey also was used to collect the data needed for analysis using the model.
Both the 196k and 1966 samples were drawn with an emphasis upon the coverage of
pesticide use. The universe sampled and the sampling rate in 1966, differed from
those of the 1964 study. 1In 1966, all farms were sampled, but the larger farms were
sampled at a higher rate. The sampling procedure is described in the appendix.

The total sampling procedure yielded 9,720 schedules, but far from all respondents
reported purchases of any complete feeds, concentrates, supplements, and feed grains.
Even so, several reported two or more.

COUNTIES IN STUDY AREA, 48 CONTIGUDUS STATES, 1966

Figure 1

In meny instences, there were too few schedules to warrant analysis: for peanut
meal, urea, cotionseed meal, and all grains but shelled corn, there were only 100 or
fewer schedules. Because of such fragmented purchase patterns, the total number of
schedules returned was subsantially greater than the number used for analysis.
Specifically, the numbers of schedules used for analysis were: complete feeds 911;
supplements 1,727; and shelled corn 503,

Figure 1 and teble 2 present the geographic coverage by region and the proportion
of the kinds of primary livestock feeding activity.
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Table 2.--Distribution of schedules used for analysis, by region and respondent's
primary livestock activity 1966-6T

Primary livestock activity

Region : Dairy : Beef : Hogs : Poultry

et b L L D e L e Percentewermecccmmecacmmmeccceem
Northeast v.vvevnnns : 47.0 0.6 1.9 31.6
Appalachia «evvvesos 10.6 5.7 10.0 12.2
Southeast «vceevaen. : 1.8 6.3 2.4 6.1
DElta vevenenrennnns : 9.0 6.3 1.0 0.0
Corn Belt ...... celd 6.8 10.1 68.5 18.4
Lake States ........ : 7.9 0.6 4.3 9.2
Northern Plains .... 1.6 15.1 8.5 4.1
Southern Plains .... 4.3 30.2 1.9 5.1
Mountain .eeeeeocnns : 2.0 20.1 0.5 5.1
Pacific ..vevererend 9.0 5.0 1.0 8.2
Total 100.0 100.0 100.0 100.0

The Northeast accounted for 4T percent of all of the dairy schedules, and only
Appalachia, the Delta, and the Pacific accounted for as many as 9 percent each. The
Northern and Southern Plains and Mountain respondents whose primary activity was beef
cattle dominated the sample; they accounted for 65.4 percent of all respondent
schedules used. The Corn Belt dominated the responses by hog producers, accounting
for 68.5 percent of all returns. Two areas, the Northeast and the Corn Belt accounted
for 50 percent of all poultry farmer responses.

THE MODEL

A quantitative explanation of much of the differences among prices paid by
farmers for feeds should be possible, provided the products are closely related or
identical, and the time period is the same. The variables relevant to such an
explanation range from product characteristics, services rendered as part of providing
the product, market structure, and market conduct attributes, (e.g., kinds of stores
from which purchases were made, and bulk‘purchases) to exogenous factors such as
regionality. Regionality was a variable which represented all differences in average

rices between regions not explicitly treated by an included variable, particularly
those associated with transportation costs, climate, and local customs. Of course,
many of these varisbles had to be used as "dummy variebles" because they could not be
cast otherwise. TFor example, feed can be sold in bulk or nonbulk. The dummy continuum

is limited. to 0-1.

Product characteristics included the protein, fat, and fiber content reported in
numerical form, medication, crumbles, pellets, mixed, and meal all cast as dumnmy
variables. All except fiber were expected to have positive signs for their regression
coefficients. Fiber was assumed to have an inverse relationship with price, and thus
was expected to have a negative regression coefficient.

Service varisbles included delivery, the point of delivery, and the provision of
discounts. The services were expected to have positive signs as the more service, the
more likely that price would increase. The discounted price (cited price minus dis-
count) was expected to be below the nondiscounted prices.

Market structure varisbles were limited to the source of purchase, the size of
farm firm making the purchase, and a proxy for the extent of competition within the
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county where the respondent made his purchases. The sources of purchase ranged from
retail noncooperatives, (all retail firms other than farm supply and service cooper-
atives) and cooperatives, to manufacturers. Prices usually were expected to be higher
at retail then at the wholesale or manufacturing levels, but retail firms frequently
provide more services to their purchasers than wholesalers and manufacturers.

Large farm firms were expected to pay less than smgll ones. In addition, higher
index scores for weighted livestock nutritional units .7 per acre were expected to be
agsociated with higher numbers of competitors within the county where these respondents
were located.

Market conduct variables included both buyers and sellers. Seller conduct items
were limited to brands--national, regional, and local. For many products, other
studies have shown that national-brand items tend to have higher prices that fluctuate
less frequently than either regional or local brands. 2/ While there are no comparable
studies for feeds, the greater costs that usually accompany the achievement of nation-
wide market penetration could result in & similar set of relationships.

Buyer conduct items were limited to the payment of cash, bulk purchasing, the
numbers of purchases made during the year, the number of dealers contacted prior to
the respondent's last purchase, and the number of dealers from whom respondent made
purchases during the year.

These buyer practices could help explain price differences. The buyer who made
many small purchases probably paid more than the buyer who bought the same quantity
in fewer and larger lots. If the buyer asked prices of many dealers before buying,
he should have determined if prices differed, and taken advantage of the lowest offer.
Loyalty to dealers could also affect price.

Exogenous variables included period of purchase, regionality, and the farm price
of corn. Period of purchase was included to determine if the secular trend has been
sufficiently strong to exert a statistically significant impact during the study.

Most of the price observations from last purchases reported were during the period
Novenmber 1966 through March 1967. However, a substantial number fell between January,
1, 1966 and November, 1966. The farm price of corn was included in the analysis of
complete feeds, because corn simultaneously is a competing feed, and a major ingredient
for complete feeds.

1/This index was computed.by multiplying the number of each variety of animal and
fowl per county by its respective nutritional coefficients which yielded a comparsble
set of animal units per county. These units in turn were divided by the number of
acres per county to obtain an index of comparable nutritional units per acre. The
higher this index, the greater the density of animal population within the county,
and the higher the sales of feed. The higher the sales of feed per county, the higher
was the probability that there would be more dealers available from which to purchase
feed.

Because of the high intercorrelation between this variable and the regional dummy
variables, it was eliminated in comparisons for complete feeds. It was eliminated
from one model for the mixed supplement. It was used in lieu of regionality for
shelled corn; and soybean meal, for one model. The nutritional units were teken from:
Allen, George, and Devers, Margaret. National and State Livestock Feed Relationships,
U.S. Dept. Agr. Statis. Bul. No. 4i6, 1970, table A, appendix, p. Ob.

2/National Commission on Food Marketing. Special Studies in Food Marketing-
Private Label Products in Food Retailing. Tech. Study No. 10. U.S. Govt. Print. Off.
June, 1966. Ch. 8 "Price Merchandising Practices and Sales." WNelson, Paul E. Jr.
Pricing and the Food Retailer. Natl. Food Distrib. Res. Soc. Proc.,Virginia Poly-
technic Institute, Fall, 1968, Blacksburg, Va.
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The model lent itself to regression analysis. The regression coefficients pro-
vided quantitative measures which showed the relationship of each variable to price.
The use of stepwise regression also enabled the relative order of importance to be
determined. Those variables which entered first had the least probability of having
coefficients that were due to chance. However, it must be stressed that the regression
coefficients reported are those computed after the last step had been computed. Since
The F value for exclusion of a variable was 0.0001, this meant that the computation
for the last step was essentially that of a standard least squares model.

The basic model was cast as follows:

xg = (£)  (xpmm===mmmmmmmmmmeeeee X6 -

where xp served as the dependent variable--price per cwt. reported by the respondent
for each feed, (or grain item) included in his last purchase, and Xy --========-= X6
the independent variables discussed above and summarized below:

1. Weighted livestock nutritional 23. Discount
units per acre 24. Cash
2. Value of livestock products sold 25. TFarmer delivery
in past year 26. Dealer delivery
3. Month of purchase Dec. '66- 27. Custom hauler
Mar. '67 28. Delivered to storage bldgs.
4. Region Northeast 29. Delivered to farmstead bulk
5. Appalachia feeders
6. Southeast 30. Delivered to field bulk feeders
T Delta 31. Distance hauled
8. Corn Belt 32. Number of purchases
9. Lake States 33. Number of dealers contacted
10. N. Plains 34. Number of dealers from whom
11, S. Plains purchases were made
12. Mountain 35. Meal
13. Pacific 36. Crumbles
14. Bulk purchase 37. Pellets
15. Retail noncooperative (All retail 38. Mixed
sources but farm supply and 39. Medication
service cooperatives) Lo. Protein
16. Retail cooperative L1. TFiber
17. Wholesale noncooperative 42, TFat
18. Wholesale cooperative 43, Brand--regional
19. Direct from manufacturer 4y, Brand--local
20. Farm-dealer 45, Brand--national
21. Buying-group L46. Farm price for corn

22, Jobber~broker-contractor

CONTEXT

Distribution of Purchases by Source and Region

Complete feeds

yable 3 presents the context within which the regression analysis was conducted.
Table 3 presents the proportion of the total number of most recent purchases by farmers
reported by source and region. For each item, each row totals 100 percent. Thus, for
complete feeds the Northeast accounted for 43.7 percent of its total purchases through
retail noncooperative firms, 39.5 percent through retail cooperatives, 6.1 percent
through wholesalers, 3.4 percent through farmer-dealers, and 7.3 percent direct from
manufacturers.



Table 3.--Proportion of total number of purchases of complete feeds, supplements, and
shelled corn, by source and region, 1966-67

o Complete feeds 1/

: Retailer *  Wholesalers, : Farmer :

+ Nonco- : Coopera-:  including . dealers Manu- '

Region ‘operatives : tives ¢+  Jjobbers and and : facturers ; Total

: : : brokers © buying :

M - . groups

--------------------------------- Percent=-e-cecmccm i m e e e e
Northeast ..... L3.7 39.5 6.1 3.4 7.3 100
Appalachia ..... 60.0 27.4 6.3 2.1 4,2 100
Southeast ....« 30.3 12.1 21.2 6.1 30.3 100
Delta +osavsens : 55,7 32.8 9.8 -- 1.7 100
Corn Belt ..... 64.2 22.9 3.0 2.6 7.3 100
Lake States ... 52.5 30.5 3.L 6.8 6.8 100
N. Plains ..... 60.3 31.7 1.6 1.6 4.8 100
8. Plains ..... 66.7 16.1 3.4 1.2 12.6 100
Mountain ...... 60.3 11.1 3.2 1.6 23.8 100
Pacific s.o.e.. 41k L1.4 8.6 3.k 5.2 100

: Supplements =
Northeast ....: > 39.4 36.4 4.5 16.7 3.0 100
Appalachia .... 56.8 21.1 12.6 2.1 7.4 100
Southeast ..... . 32.5 15.0 20.0 22.5 10.0 100
Delte +veeveeas 55.6 14.8 3.7 3.7 22.2 100
Corn Belt ....¢ 61.3 26.1 4,1 4.0 4.5 100
Lake States ... 51.9 3k4.3 4,2 7.1 2.5 100
N. Plains ....¢ 55.3 35.0 2.6 3.0 L1 100
8, Plains ....¢ 58.1 17.7 17.7 - 6.5 100
Mountain ...... L49.L 24 .0 9.3 4.0 13.3 100
Pacific ......¢ 50.0 12.5 - -- 37.5 100

: Shelled corn
Northeast ....< 38.5 15.4 11.5 30.8 3.8 100
Appalachia ...: 32.8 8.2 3.3 52.4 3.3 100
Southeast ..... -— 11.1 33.3 55.6 -- 100
Delta ..ovev..q 16.6 16.7 50.0 16.7 -- 100
Corn Belt ..... 39.8 24 .8 1.3 34,1 -- 100
Leke States ..o 37.8 35.1 1.4 25.7 .- 100
N. Plains ....¢ 52.0 30.6 2.7 1L.7 -- 100
S. Plains ....¢ 11.1 22.2 33.4 33.3 - 100
Mountain .....q 61.5 7.7 - 30.8 - 100
Pacific ... . 25.0 50.0 25.0 -- -- 100

}/Complete feed - contains everything the animal needs in the ration (except may or
may not contain processed hay and other roughage) .

g/Supplement - a formula feed which requires the addition of grain and sometimes
protein to meke a complete ration. Used at the rate of 100 pounds or more (usually
more than 300 pounds) per ton of complete feed. In this study each had 24% or higher
protein.



Respondents from Appalachia, the Corn Belt, the Northern and Southern Plains, and
the Mountain Regions made 60 percent or more of their complete feed purchases through
noncooperative retail stores. Those from the Southeast made the fewest--30.3 percent.
Cooperatives were strongest in the Northeast, Delta, Lake States, Northern Plains, and
the Pacific, where they so0ld at least 30 percent of all complete feeds. Only in the
Southeast did purchases made through wholesalers reach 20 percent. The purchase of

complete feeds directly from the manufacturer was 30.3 and 23.8 in the Southeast and
Mountain regions.

Supplements

Table 3 also presents the source of purchase information for supplements by
region. Respondents purchased supplements most frequently at retail. In the South-
east, Delta, and Mountain regions respondents also made purchases from farmer dealers,
and directly from manufacturers. In the Southeast, respondents purchased 22.5 percent
of their purchases from farmer dealers, and 10.0 percent from manufacturers. In
contrast, the respondents in the Mountain region reported 9.3 percent from wholesalers,
and 13.3 percent direct from manufacturers.

Some differences in source of purchase were evident between complete feeds and
supplements. In Appalachia, about 27 percent of total purchases for complete feeds
were made through cooperatives; about 21 percent went for supplements. In the Delta
area, this differential was even more pronounced--33 percent for complete feeds and
15 percent for the supplements. The biggest differential of all was in the Pacific
region, where the shift was from 41 percent for complete feeds to about 13 percent for
supplements.

Inversely, some regions showed a rise in the proportion of purchases from co-
operatives for supplements over the proporticn of the total number of purchases for
complete feeds made through cooperatives. Thus, in the Corn Belt, Leke States, and
Northern Plains about 3 percent more purchases for supplements were made through
cooperatives than purchases of complete feeds. The greatest differential was in the
Mountain Region where 2U percent of the purchases of supplements were through co-
operatives, and 11 percent of the complete feed purchases were made through them.

Shelled Corn

For shelled corn, the distribution of purchases was more even. Only in the
Northern Plains, Mountain, and Pacific Regions were as many as 50 percent of the total
purchases of shelled corn made at retail. In the Pacific these were primarily through
cooperatives, in contrast to supplements where only about 13 percent of the purchases
were made through cooperatives.

Wholesale sources and farmer-dealers accounted for at least 50 percent of total
purchases of shelled corn in the Delta, Appalachia, and the Southeast. This contrasts
sharply with the purchases of complete feeds and supplements, where well over 50 per-
cent of all purchases were made at retail. The relationship of price differences to
source of purchase will be one of the associations examined in the regression enalysis.

Delivery and Purchase Patterns, and Product and Brand Attributes

Delivery

Dealer-manufacturers made more then 50 percent of all complete-feed deliveries,
ranging from 50.3 to beef farms, to 82.4 percent for dairy farms. Farmers made their
own deliveries for sbout 45 percent of all purchases reported by beef and hog
operations. Only for poultry farms did custom haulers account for as much as 12 per-
cent of total complete-feed deliveries.



Except for the mixed supplement, farmers made over 50 percent of all other de-
liveries. For the supplements and shelled corn, custom haulers accounted for 3 percent
of all soybean meal deliveries, and 10 percent for shelled corn. The mixed fell
between. For these items, farmers and dealer-manufacturers dominated, with farmers
accounting for more than 50 percent, except for mixed supplements, where dealers
accounted for 55 percent.

In terms of point of delivery, farm storage buildings predominated. They ranged
from 57 percent of all complete-fee deliveries for poultry growers, to 92 percent for
beef farms. Delivery to farmstead bulk feeders range from 8 percent for complete beef
feeds to 39 percent for complete poultry feeds. Only for complete poultry feeds did
deliveries to field bulk feeders account for as much as 4 percent.

Purchases

Bulk buying, as a percentage of all sales, ranged from 26.4 percent for complete
beef feeds to 93.4 percent for shelled corn (table 4). Over LO percent of sales for
complete feeds for dairy and poultry were bulk. Five of the nine items were frequently
discounted: complete feeds (dairy, hog, and poultry); soybean meal; and mixed supple-
ment. Discounts were reported for 25 percent or more for each of these items.

Cash payments predominated over credit arrangements except for complete dairy
feeds. Complete dairy feeds were lowest, with 46 percent of all sales for cash. For
all other reported products, the lowest was 55 percent, and the highest, shelled corn,
was about 75 percent.

The number of purchases made per year averaged 9.9 for complete beef feeds to
30.7 for poultry. The numbers of dealers contacted prior to their most recent purchase
averaged highest for soybeans, 7.3, and ranged from an average of 1.3 to 2.0 for the
remainder. The number of dealers from whom purchases were made during the 1966, and
the number of dealers contacted prior to the last purchase both averaged about the
same. The number contacted prior to purchase usually was slightly greater than the
number from whom purchases were made.

Product attributes

Supplements, except for mixes, usually were in the form of meal. The supplement
mixes were almost evenly divided between meal and pellets, with crumbles and mixed
accounting for about 13 percent. The complete feeds were more varied in form than the
supplements. For the complete feeds, poultry farmers reported 52 percent meal, and
crumbles 25 percent. Pellets were first for hogs, with 65 percent, and meal was
'second with about 25 percent. Pellets dominated beef feeds, accounting for about 72
percent; mixed was a poor second, with approximately 20 percent. Complete dairy feeds
had almost a trimodel distribution with meal and mixed falling between 20 and 37 per-
cent.

Brand attributes

Brand was identified only for complete feeds. In dairy, regional brands dominated
with about 46 percent, local brands accounted for 35 percent, and national brands for
19 percent. Beef differed: regional brands dropped to gbout 21 percent, local brands
rose to almost 52 percent, and national rose to 27 percent. The distribution for hog
producers was essentially trimodal. Regional brands had 34, local about 31, and
national nearly 35 percent. For poultry regional and national brands accounted for
25 to 27 percent, but local dominated with 48 percent.



Tgble 4.--Delivery, purchase practices, product, and brand attributes, 1966-67

: Complete feeds . Supplements .
Ttem T Kinds : Soybeans - Mixed - Shelled
: Dairy . Beef Hogs . Poultry - . . corn
i Percente---——=scemmemm i mmmr e m e m e e e
Delivery by: :
FATMET veeneeanenaoananas : 15.6 46.5 L4s.2 16.3 52.4 hi.7 53.2
Dealer-mfg. secses e N 82.4 50.3 52.h 1.k 4h.6 54,7 36.8
Custom hauler ....eeoeues by 2.0 3.2 2.4 12.3 3.0 3.6 10.0
Delivery to: .
Farm storage bldgs. ..... N 83.3 91.8 70.4 57.1 87.5 8L4.7 83.1
Farmstead bulk feeder .... 15.5 8.2 26.7 38.8 11.9 13.8 15.5
Field bulk feeder : 1.1 0.0 2.9 k.1 0.6 1.5 1.4
Product attributes: ;
Meal +.ovecvaenns et eeeaan " 31.5 7.5 24.8 52.0 85.1 43,2 ——
CYUMDLES veeeeeecenannnen - 2.0 1.3 L.3 2k.5 1.2 5.1 -—
Pellets seveenee Cheeeaeeas . 37.0 T1.7 6.7 14.3 10.7 4.0 _—
Mixed wvvvveenreneanacans - 29.5 19.5 6.2 9.2 3.0 7.6 -—
Brand: .
Regional .veeeievernnnnnn. . k6.2 21.4 33.8 25.5 - --- -—
1OCAL evveenrvsenneananaas . 34.9 51.6 31.4 48.0 _— - -—-
National eeeveceveceeaanan . 18.9 27.0 34.8 26.5 -—— -— ———
Purchase attributes: E
Bulk DUYIng eeeececeees .o 59.0 26.4 38.1 7.6 29.2 26.6 93.4
Discount recd. soeeeeeo.. 42.3 15.1 Li.4 347 25.0 40.3 L4
Cash payment «e.eeeeoao.a 45,7 68.6 60.0 58.2 69.0 65.3 Th.h
No. of purchases made 1/ ~.=  25.0 9.9 22.7 30.7 15.0 8.7 3.6
No. dealers contacted 1/ .... 1.3 1.7 1.5 1.3 7.3 1.5 2.0
No. dealers from whom .
purchases were made i/ P 1.3 1.5 1.5 1.2 1.5 1.4 1.8

i/Figures are averages, not percentages.



AVERAGE REGIONAL PRICES BY KINDS OF FEEDS, AND U,S. AVERAGE BY SOURCE OF
PURCHASE AND FORM

Kinds

Complete Feeds

Teble 5 presents the average price per hundredweight for complete feeds, by kind
and as an aggregate for each region. As an aggregate, the complete feeds average
price had a range of $1.03. The Pacific reported $3.71 and the Lake States $k.Th.

The Corn Belt averaged 63¢ per cwt. higher than the Northern Plains consistently for
each kind of complete feed. Many factors contributed to this, but among the more
important was a sample-related one. A substantial proportion of respondents in the
sample from the Northern Plains happened to come from counties that either were con-
tiguous, or nearly so, with the Missouri River. The geographic distribution of
respondents from the Corn Belt happened to fall so that the range was from southwest
Missouri to eastern Ohio, and the number east of the Mississippi was at least as large
as that from west of the Mississippi. The weighting of the Northern Plains sample
along the Missouri River Basin contributed to the lower average prices for this region
compared with the Corn Belt.

Table 5.--The average price per cwt. for complete feeds by region,

1966-67
. . . Complete feeds . Regional
Region :  Dairy Beef . Hogs  © Poultry average
E ----------------------------- Dollargmemmmme e m e e e
Northeast ........ .o 3.97 3.85 b.ko .19 b1
Appalachia ......... 3.95 3.53 L.75 k.39 .16
Southeast «ovuvevunw 3.56 3.82 L.Lk2 L.15 3.99
Delta vevenrevnnnn. - 3.77 3.57 L.25 No rpts. 3.86
Corn Belt «evvvnnnn. : h.12 3.82 5.01 3.97 4.23
Leke States ........ 3.76 5.05 5.46 L.6e8 Lok
Northern Plains ..... 3.23 3.66 4.10 3.41 3.60
Southern Plains ..... 3.62 3.68 3.63 5.07 4.00
Mountain ...ovuuusa 3.67 3.73 4.25 3.24 3.72
Pacific .voovuuusnss 3.43 3.54 k.25 3.61 3.71
3.86 3.70 4.85 4.13 -

U.S. average .....

Important differentials were found among average prices by region, and they differed
by specific feeds. Thus, the greatest regional differential for dairy feeds was 89
cents. The low mean price of $3.23 was reported by the Northern Plains, and the high,
$4.12, by the Corn Belt. In beef feeds, the greatest regional differential was $1.52;
the low price ($3.53) was reported by Appalachia, and the high ($5.05), by the Lake
States. Hog feeds differed by a maximum of $1.83: the low mean price was associated
with Southern Plains, and the high, $5.46, with the Lake States. Poultry feeds had
their highest mean price, $5.07, in the Mountain Region, and their lowest regional
average price in the Southern Plains. This differential of $1.83 matched the
difference found for hog feeds, both being greater than differences found for dairy,
89¢, and beef, $1.52.

Part of the differences in aggregate averages reflect differences in the scale of
operations in each region. We know that many large feeding operations were included
in the samples from the Northern Plains, Mountain, and Pacific Regions. Smaller
operations predominated in Appalachis and the Northeast. The somevwhat smaller price
range for complete hog feeds partially reflects a narrower range of schle available
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for commercial hog operations than for commercial beef feeding lots. It is possible
that the higher average for the Corn Belt reflected a higher proportion of medicated,
or more heavily medicated, feeds that are associated with that region's larger scale
hog operations than for the relatively smaller scale hog operations in other regiocns.
Some of the differences also reflected a variation in the proportion of total sales
within each region which were made by specific sources. Thus, in regions with large-
scale operations predominating there may have been a higher proportion of bulk sales,
and of purchases made through sources other than retail. PFurthermore, since these
averages included prices reported prior to deductions of discounts received, they
must be higher than if they had been computed from the net--that is, discounted prices.
Averages reflecting bagged purchases were probably affected more than those dominated
by bulk, as proportionately, there were more of them.

Supplements and Shelled Corn

Teble 6 presents the aggregate average price per cwt. for supplements and shelled
corn. For soybean meal, the average price ranged from $4.99 in the Northeast to $5.96
in the Southeast. In the case of the mixed supplements with 2L4-percent protein or
more, the range was from $4.61 in the Southern Plains to $5.81 in the Corn Belt. The
same general reasons for price differences apply to these as well as to the complete
feeds.

Tgble 6.--The average price per cwt. for supplements and shelled corn by region,

1966-67
. Supplements . .

Region . Soybean . Mix © Regional . Shelled
. meal N N average . corn

e e D0llarSemmmm e e e e e
NOoTtheast vveeevessq 4,99 5.03 5.01 2.16
Appalachia +....... N 5.28 5.73 5.51 2.59
Southeast voeeenen.a 5.96 5.77 5.87 2.51
DElBa vevurreernnnn N 5.62 .71 5.17 2.67
Corn Belt veeeveeens 5.30 5.81 5.56 2.22
Lake States ....... N 5.13 5.51 5.32 2.26
Northern Plains ... 5.23 5.25 5.24 2.16
Southern Plains ...+ No rpts. L.61 L.61 2,61
Mountain ....o.e.... . 5.20 4.91 5.06 2.58
PacifiC wvvvereecnsn 5.00 L.57 L.79 3.18
U.S. average ...« 5.22 5.57 5.40 2.29

The price for shelled corn ranged from $2.16 per cwt. in the Northeast to $3.18
in the Pacific region. The summer and fall of 1966 were periods of extreme drought in
the Northeast. The price for the Northeast reflected both the poor quality of the
1966 crop and drought relief sales of Government stocks. Thus, the prices reported
for the Northeast happen to represent a unique regional situation.

Source of Purchase

Teble 7 reports U.S. averages by source of purchase for complete feeds. 1In
aggregate, bulk purchases from all sources averaged $3.84 per cwt. This average was
below that of other purchases, which included some bagged. This difference also
reflects the varying scales of operation reflected in the sample and the averages
presented in tables b and 5. All wholesale purchases averaged $4 and all retail $4.11
per cwt. Retail cooperatives averaged 20 cents per cwt. less than retail nonco-
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operatives, but the reported data did not include any comparisons of services rendered
customers by each kind of retail outlet.

Table T7.--Average price per cwt. for complete feeds, by source of purchase, 1966-67

Complete feeds . Source,
Source of purchase Dairy -  Beef - Hogs -+ Poultry - average

A L L e P Dollars—=e==ommemmc e mm e
Retail noncooperatives ......] 3.92 3.71 4,95 k.25 k.21
Retail cooperatives ......... 3.83 3.66 k.ot 4.28 k.01
All retail ....veenveee....f 3.88 3.69 L.61 4,27 k.11
All wholesale ...veeveesooeas) 3.71 3.66 1/5.27 3.92 2/4.00
Bulk purchases-all sources .. 3.69 3.41 L.23 4.03 3.84

1/Includes $8.40 from 1 buying group and 21 purchases from farmer dealers Or manu-
facturers, which averaged $5.34 per cwt. Wholesale cooperatives combined with whole-
sale noncooperatives equaled $4.T72.

g/Includes only wholesale cooperatives and noncooperatives.

The mean price of all bulk purchases was 23 cents per cwt. less than the price
reported as the mean for dairy feeds purchased through retail noncooperatives. This
difference is partly because bulk purchases were made from all sources (including
wholesale), while the retail noncooperatives outlets included numerous smell in-
dependents. The small scale of numerous retail noncooperatives mey partially explain
the difference in mean prices per cwt. of 9 cents. However, the study had no direct
coverage of this point. Table 3 suggests that the locations of the greatest number
of the retail farm supply cooperatives was in regions where large-scalé farm operations
were predominant in the sample.

The same kinds of explanations help us understand the 31¢ difference in price
between bulk purchases, all sources, and purchases made only through retail nonco-
operatives. They also apply to the difference of 5 cents per cwt. between retail
noncooperatives, and retail farm supply cooperatives. Bulk purchases for hog and
poultry feeds also were lowest. However, one difference was found: for poultry feeds,
the average price of purchases made through retail noncooperatives was 3 cents per cwt.
less than those made through retail farm supply cooperatives. The data provide no
obvious explanation.

Table 8 reports the average price per cwt. for supplements and shelled corn by
source of purchase. Here also, except for shelled corn, the average price of bulk
purchases from all sources was lowest. The retail cooperatives averaged 1¢ per cwt.
higher than the noncooperatives for soybean meal, but 37¢ lower for mixed supplements
of 2h4-percent protein or more. The distribution of the percent protein of all pur-
chases by source was not known. It could have affected these averages. In the case
of shelled corn, the retail cooperatives averaged 6 cents less per cwt. than the re-
tail noncooperatives.
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Table 8.--Average price per cwt. for supplements and shelled corn by source of
purchase, 1966-67

. Supplements : Supplement :
Source of purchase . Soybean . Mix o source . Shelled
. . average : corn
R T T Dollars=-==mmecmmc e ————
Retail noncocperatives .....: 5.31 5.69 5.50 2.34
Retail cooperatives ........ : 5.32 5.32 5.32 2.28
All retail ...t 5.31 5.51 5.41 2.31
All wholeS8le vuvevvuvvensns, 4.80 5.56 5.18 2.26
Bulk purchase-all sources ... L.,96 5.29 5.13 2.27

Forms

Teble 9 presents complete feed mean price comparisons by form. The prices are
aggregate averages, which include all sources of purchase, all protein levels, and all
regions. The 52¢ per cwt. differential between mixed form and crumbles for dairy feeds
is partly associated with the cost differences in the feed preparation in other forms
than meal. For beef feeds the $1.30 range was associated with the difference between
meal and crumbles. For hog feeds, the difference between meal and crumbles was $1.19.
For poultry, the greatest difference--29¢--was between meal and crumbles. The
absolute price of crunbles tended to be higher than for other forms of mixed feeds.
However, these differences include more than differences in form only. More precise
insights with respect to form differences, all other variables held constant, will be
provided by the regression analysis. Here, the differences are those without all
other variables being held constant.

Table 9.--Average price per cwt. of complete feeds by kind and form of feed, 1966-67

Kind of . : : :
complete feed . Meal . Crumbles . Pellets . Mixed
E ---------------------------- Dollargmemremmm e e e
Daily seceeenans .e. 3.86 4.31 3.88 3.79
Beef veievereeesees  3.20 L.50 3.82 3.4k
HOES «ovreerneenens 4.38 5.57 5.03 L.43
POUltry seseseeeees L.06 4,34 4.10 k.05

THE MODEL IN APPLICATION

Behind the aggregate average prices reported in tables 5-9 are the much more
variable prices reported by each respondent. The regressions tested associations
which were expected to help explain individual price levels which are not revealed by
the comparisons in these tables.

The basic model, with some slight modifications where appropriate, was used to
analyze differences among prices reported for each kind of feed. Because of the
degrees of freedom requirement associated with the use of dummy variables, one dummy
from each category was chosen to serve as the base for comparison for each of the
other dummy variables composing the category.
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For example, there were 10 regions, each in the form a dummy variable. Of these
10, one region served as base. In this sense it was deleted from the computation.
Thus, for dairy feeds, the Northeast was selected as the base. Each of the other
regions was compared with it. For beef, hog, and poultry feeds the Corn Belt served
as the base. Hence, the regression coefficient for each region will reflect that
region's price difference in terms of the amount that is greater than or less than the
price of the base region, with all the other variables being held constant. The dummy
base variables used for the price analyses conducted for complete feeds are presented

below:

. Dummy variable base for--
Complete feeds for--. . Source of ! Point of ! . Form . Agent of

. Reglon . Purchase . delivery: Brana . offered ! delivery
Dairy ...............E NE Retail Field Local Mixed Custom
: cooperative bulk haul
: feeder
Beef ............... + Corn do. do. do. do. do.
¢ Belt
Hogs .,,,,,,,,_,,__,,E do. do. do. do. do. do.
Poultry ....... v _.E do. do. do. do. do. do.

A stepwise regression procedure was used to obtain the order in which each
variable entered the computation process. However, because the F value for ex-
clusion was set at 0.0001, when the final step was entered, all variables except
those used as a dummy base variable, and variable 1 3/ for the complete feeds and
mixed supplement, were included. In essence, the final computation which furnished
the regression coefficients reported in tables 12-18 was a full, standard least
squares multiple regression analysis.

However, the initial use of the stepwise approach contributed valusble in-
formation. High and relatively high intercorrelations among several of the inde-
pendent variables was found; and the stepwise procedure helped in the interpretation
of how these variables interrelated. For instance, several variables which initially
entered with statistical significance quite early in the stepwise procedure were no
longer statistically significant by the time the final computation had been made.

This information enabled us to develop a second model which used only those
variables that had had statistical significance either upon initial entry or after
the final computation, or both, Because overall, the coefficients of regression in
the complete and truncated models were very similar, we have limited our discussion
of the truncated model to that which follows the analysis of the basic model.

Tables 10-16 report coefficients of simple correlation, multiple regression, and
the standard errors of estimate &/ of the regression coefficients, and their T values.
In this study, a 1O-percent level of statistical significance was chosen for the re-

%7§ée footnote 1.

_/A clear, succinct discussion of the concept of the standard error of the esti-
mate for regression coefficients is presented in: Ezekiel, M. and Fox, K.A. Methods
of Regression and Correlation Analysis, John Wiley & Sons Inc., London, 3d edition,
1966. p. 201.
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gression coefficients. All regression coefficients with a T value of 1.64 2/ or above

are discussed in the text. The customary 5-percent level of significance was used to
test the coefficients of correlation.

Price Difference Analysis--Complete Feeds

Dairy

Several variables had particular statistical significance. Of these, three re-
lated to product form, two to market structure, two to market conduct, and three to
exogenous factors.

The product form variables were: protein, fat, and pellets. Each percent of
protein added, raised price on the average by 8¢ per cwt., all other variables being
held constant. The standard error (SE) of this regression coefficient was 2¢. Each
additional percentage of fat (energy ingredients) average 9¢ (SE L¢) more per cwt.
Complete dairy feeds sold in pellet form average 17¢ (SE 8¢) more than the mixed form,
when other variables were held constant.

The market structure varisbles of note were size of the farm purchaser, and the
jobber-broker-contractor as the source of purchase. The size of the farm operation
was measured in terms of each purchaser's total value of livestock product sales made
during the preceding year. Because of the tremendous range, and. the size of the
largest farm firms reporting, the regression coefficient for size of purchaser was
scaled to the respondent whose livestock product sales equaled $1 million. When the
regression coefficient had a negative sign, this particular coefficient reported the
nunber of cents per cwt. by which the prices paid by farm operations of this size
were less than the smallest sized ones, all other variables being held constant. For
complete dairy feeds this equaled 21¢ (SE 10¢) per cwt. Purchases reported as being
made throught jobber-broker-contractors average Th¢ (SE 45¢) per cwt. less then those
reported made through retail cooperatives.

Market conduct varisbles of statistical significance were bulk buying and
netional brands. Bulk purchases average 29¢ per cwt. (SE 7¢) less than bagged pur-
chases. National brands averaged 33¢ (SE 9¢) more than local brands. This study hed
no data which reported the extent and quality of services provided by the sources of
purchase.

Exogenous variables were limited to regionality. The Corn Belt averaged 27¢ per
cwt. (SE 15¢) more than the Northeast, the Northern Plains 56¢ (SE 25¢) less than the
Northeast, and the Pacific 28¢ (SE 12¢) less. To test for regionaljty, the basic

model was rerun without all 10 regional variables. The different R™'s were compared
and tested to determine if regionality in total was statistically significent. It was

for complete dairy feeds, but not for the other complete feeds.

Factors contributing to an explanation of these results included the difference
in scale of dairy operations in the Corn Belt with the sample (30 respondents)
possibly reflecting smaller operations, compared with many of the 209 respondents in
the Northeast and the Northern Plains weighting of respondents along the Missouri
River.

The price variation associated with the variation in the independent variables in
the model (including all variables which made a positive contribution, whether they
were or were not statistically significant) was 29 percent of total price variation.

5/Persons wishing to limit their consideration to the customary 5-percent level
of statistical significance should consider only those regression coefficients with
T values of > 1.9.
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Table 10.--Regression and simple correlation results for complete feeds--dairy

Coefficients for computations

Independent Simple r Regression Standard T value
Variables error

Weighted livestock nutritional

units per acre ...... e : ELIMINATED
Value of livestock products sold -

iN PASE YEAT evrrerrnreonionns : -0.07 1/-0.21 1/0.10 1.99%
Month of purchase Dec 166~

Mar. '67 . e : .12 b L1 .99
Northeast ...vvevrevsen e e : DUMMY BASE
Appalachia .......... e . .05 - .07 .11 - .63
Southeast «v..vvn. Ce e . - .06 - .31 .2h -1.27
DELLB +vvvrenernnrenenanenonnnen - .0k - .19 12 -1.62
Corn BElt vvvineernenonennnnnnnen L1l .27 .15 1.80%
Lake States ............. veneeans : - .0k - .11 b - 77
N. Plains ceeeeeeeeenncneeeonanns : - .12 - .56 .25 -2.23%
S. Plains .veeeeees e etee e : - .08 - .09 .16 - .59
MOUNtEIN vuvvsvnrrnnenneocennnes . - .0k - .28 .21 -1.31
Pacific vivviivinianns Cedeeaaeoes . - .21 - .28 .12 -2.43%
Bulk PUrchase vveeeeveoeeoes ceeaa - .26 - .29 .07 -l 13%
Retail noncooperative ..... ceenaat .09 - .04 .07 - .58
Retall cooperative : DUMMY BASE
Wholesale noncooperative ........ . - .03 - .10 .19 - .5k
Wholesale cOOperative ......i....t - .08 - .20 .20 -1.03
Direct from manufacturer ........ . - .07 - .18 J14 -1.27
Farmer-aealer .oeveevevionencennns : .01 - .02 .16 - .11
BUYiNg=ZTOUD «veeeonsroanosannnest 2 2/ %/ 2
Jobber-broker-contractor «....... . - .02 - 45 -1.65%
DiSCOUNT tovernvnrroornsonennosss . .02 - ,03 .06 - .46
CBSN tvrvrtnrvsnssonsssrecnvronas : - .01 - .09 .06 -1.hk2
Farmer deliVeIy +eevveversenvocs. . .08 .09 .21 A1
Dealer deliVery ..eeeseveeevesenal - .06 ol .20 .20
Custom hauler ..... Creer ey : DUMMY BASE
Delivered to storage buildings ..: .12 .16 .28 .56
Delivered to farmstead bulk :

feeders +.... et e .ot - .09 .14 .28 .49
Delivered to field bulk feeders .: DUMMY BASE
Distance hauled ........... veeras : - .05 - .00 .00 - .58
Number of purchases .eveesieesss. : .00 - .00 .00 - .27
Number of dealers contacted .....: - .05 - .0k -03 -1.09
Number of dealers from whom :

purchases were made ....o.vevess? .07 ol .05 .75
Meal tuuiiiiiniiiiaiaanan cereenes . .01 11 .07 1.4
Crumbles «voevuvne Ceeteseanes ceeeet .10 .32 .20 1.57
Pellets veveennnvocasenins .02 .17 .08 2.15%
Mixed +.vuvnenennnnn. e : DUMMY BASE
Medication uviveiiienereesaanaanst 2/ 2/ 2/ e/
Protein ......... Ceerr et 3 .08 .02 5.01%
FADET +envrvnensnroneneracnens .00 .01 .01 1.10
S .15 .09 .04 2.40%
Brand-Regional sevececeos. veeeeent .01 .06 .07 .89
Brand-Tocal ...cvvivereniniecniess? DUMMY BASE
Brand-National ..................: .19 .33 .09 3.73*
Farm price FOr COTN «eveecrsnesas® L1l .18 .28 .66

_/Scaled to farm firms w1th sales of $l million of livestock products during the
*Statistically significant.

preceding year. 2/No responses.
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The R was statistically significant at the 5-percent level. In addition, each inde-
pendent variable was correlated with the dependent variable. Protein with an r=0.32,
and bulk purchase with an r=-0.26 had the two highest simple correlation coefficients.

Beef

Six variables had particular significance. Three were product characteristic
variables, one a service variable, a market structure, and a market conduct variable.
None of the exogenous variables were statistically significant. The test for overall
regionality also was not significant.

The product characteristic variables were protein, fiber, and crumbles. Protein
averaged T¢ (SE 2¢) per cwt. more for each percentage of protein added. Fiber vas
inversely related. For each additional percentage of fiber, the average price per
cwt. dropped 3¢ (SE 2¢). Crumbles averaged 95¢ (SE 56¢) per cwt. more than the mixed
form. Here the small number of responses for crumbles may have contributed to its
large SE of 56¢.

Prices where dealers made deliveries averaged 6i¢ (SE 37¢) per cwt. less than
where the complete beef feeds were custom-hauled. While not quite statistically
significant, the average prices reported for cases where farmers hauled their own feed
also were 58¢ (SE 37¢) per cwt. less than custom-hauled.

The market structure variable, purchase from farmer-dealer, was statistically
significant. Purchases from such dealers averaged T6¢ (SE 38¢) per cwt. more than
purchases made from retail cooperatives. Here also the relatively small number of
purchases from farmer-dealers may have contributed to the large standard error.

Bulk purchase was the conduct item of statistical significance. Bulk purchases
averaged 26¢ (SE 14¢) per cwt. less than bagged. This appeared consistent with the
regression coefficient found above for complete dairy feeds (29¢).

The price variation for the complete beel feeds associated with that in the in-
dependent variables was 34.9 percent of total price variation. The R was statistically
significant at the 5-percent level. Simple r's of note were: protein, 0.39; fiber,
-0.20; delivery to farmstead bulk feeders, -0.23; delivery to farmstead buildings,
0.21; bulk purchase, -0.24; meal, -0.20, and pellets, 0.2k.

Eog

Statistically significant variables for complete hog feeds included: protein,a
product characteristic; buying group and size of farm purchaser, structural variables;
number of purchases made during the year, and bulk purchases, both conduct variables,
and the farm price of corn, an exogenous variable (table 14).

The addition of each percent of protein was associated with a price increase that
averaged 17¢ (SE U¢). The purchases reported by the farm purchaser with $1 million
of sales of livestock products averaged 39¢ (SE 23¢) per cwt. more than the smallest
operation. This higher average price apparently reflected the purchase of higher
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Table 1l.--Regression and simple correlation results for complete feeds--beef

Coefficients for computations

Inde?endent . Simple r . Regression . Standard . T value
Variables . . . .
- . . . error
Weighted livestock nutritional

units per acre ...... e .- ELIMINATED
Value of livestock products sold -

in past year ....cee.... Cheeeent -0.05 i/-0.0? }/0.0S -0.74
Month of purchase Dec. 166~ .

Mar. '67 . e . - .07 - .02 .16 - .12
Northeast .......................5 .02 .63 .oL .67
Appalachia .veevrenvrennns Ceeiaaas - .06 - .09 .35 - .26
SOULNEAST +evernrrrervienernauanst .05 .06 .37 .16
DELBA vvvevennernnesennnneennees . - .05 - .38 .33 -1.13
Corn Belt tuvvernrevnanronannraant DUMMY BASE
Take States cvvviviiienonnnennnnans .15 1.00 75 1.32
N. Plains wueuseeeroonnnnenessansn - .02 - .29 .25 -1.17
S. PLaing veeecesecnnneseeeseocan - .02 - .31 .27 -1.16
MoUntain «vuvevennverennnaennnn. . .02 - .17 .29 - .57
Pacific vevvvrriinanaann.. vt - .05 - .20 4o - .51
Bulk purchase ......... R . - .2k - .26 .14 -1.8L4x
Retail noncooperative ..ive.... ., 0L .11 .16 .70
Retail cooperative ......... et DUMMY BASE
Wholesale noncooperative ........ . - .09 - .01 ik - .03
Wholesale cooperative ....v.ven.. E - .01 .25 b .57
Direct from manufacturer ........: - .09 - .23 .28 - .80
Farmer-dealer ....veeevrevaesoeennt .15 .76 .38 1.98%
BUYINg=groUD +reeessrerernrnrnanns DID NOT ENTER 2/
Jobber-broker-contractor ........: .01 .21 LTh .28
DisCOUNT wovvuvvnnecranoresneenss? - .03 - .19 .18 -1.03
) T .07 .00 1h .03
Farmer delivery «iveeesvueecieanas .06 - .58 .37 -1.59
Dealer delivVery «eoeev... e . - .12 - .64 .37 -1.Thx*
Custom hauler .vvveeveinaeeinenns® .16 DUMMY BASE
Delivered to sotrage buildings ..: .21 .10 .71 L1k
Delivered to farmstead bulk .

feeders .vviererennrssnncnncons . - .23 - .01 .75 - .02
Delivered to field bulk feeders .: DUMMY RBASE
Distance hauled ...vevivenennens. : - .04 - .00 .00 - .82
Number of purchases ......... ceast - .10 .00 .01 .62
Number of dealers contacted .....: 07 .00 .05 .09
Number of dealers from whom :

purchases were made ......ocvua: - .02 .02 07 .33
T - .20 - .08 .26 - .32
CrumblesS «ueevrvernnnonssannnnnas? .13 .95 .56 1.69%
Pellets tvvvivernnnnennnninnnnans? .2k .11 .20 .55
Mixed ..evun... B DUMMY BASE
Medication ...vveivensrvinneernnss - .00 -1.10 .81 -1.37
2 : .39 .07 .02 3.22%
FADET everrarnns. A S £ - .03 .02 -1.68%
T veot .00 - .05 .07 - .66
Brand-regional .eieececanena. ceael - .01 - .14 .15 - .93
Brand-local ...vcivveniiniinn.n el DUMMY BASE i
Brand-national ..................; .08 - .06 .16 .= .ho
Farm price of corn ..... cesesseas - .05 - .19 .93 - .21

_/Scaled to farm firms W1th sales of $1 million of livestock products dﬁ;fng the
preceding year. g/No responses. *Statistically significant.
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potency feeds by the larger operations. 6/ Purchases reported through the buying
group averaged $3.69 (SE 1.21) more per cwt. than purchases made through retail co-
operatives. " This figure must be interpreted in the context that for complete hog
feeds only one buying group was reported. The price reported for this buying group
was higher than each of the 4L prices reported for purchases made through retail co-
operatives., Even so the singularity of this buying group suggests that it may not
adequately represent all complete hog feed buying groups. Its appearance as 1 of 217
responses for complete hog feeds indicates the relative number of purchases made
through this, compared with other sources.

A The-price variation associated with that in all variables was 4T.5 percent of
total price variation. The r's of note were: protein, 0.48; meal, -0.20; delivery to
farm storage buildings, 0.27; delivery to farmstead bulk feeders, -0.26; discount,

0.23; bulk purchase, -0.42; and value of sales of livestock products by purchaser,
0.20.

Poultry

Two items were statistically significant: protein, a product variable, and the
Lake States, an exogenous one. Bach added percent of protein increased the average
price per cwt. by 20¢ (SE 5¢). The purchase of complete poultry feeds reported by the
Lake States averaged 66¢ (SE 40¢) per cwt. more than those reported in the Corn Belt.
Table 1 shows that the Lake States accounted for 9.2 percent of the total sample of
complete poultry feeds, and the Corn Belt for 18.4 percent.

In contrast to other complete feeds, the average prices reported for bulk pur-
chases did not differ with statistical significance from the average reported for
bagged purchases. Bulk purchases averaged 6¢ (SE 32¢) per cwt. less than bagged.

This lower average was consistent with the results for the other complete feeds. Bulk
purchases accounted for T8 percent of all responses for complete poultry feeds. It
appears that the purchases for the bagged had less variance than those for the bulk.

Fifty-four percent of total price variation was associated with that for by all
variables, and was statistically significant at the 5-percent level. However, be-
cause of the numbers of variables in relationship to the numbers of observations for
complete poultry feeds, the R may be biaged upward. To estimate the maximum amount

of such a bias, a second computation of R“ was made. In this computation, only the
two varisbles statistically significant in the above final computation, and the six

variasbles with statistical significance upon initial entry, but without it in the
final computation, were included. These variables were protein, farmer delivery, the
value of sales of livestock products made by purchasers for the preceding year,
Mountain Region, Northern Plains, date of purchase, medication, and the Lake States.
The variation in these eight was associated with 4T percent of the total price vari-
ation, in contrast to the 4.5 percent for the 46 independent varisbles in table 13.
Thus, the upward bias of R injected by including all variables, given the number of
total observations, did not exceed 7 percent.

The r's of note included: protein, 0.46; farmer delivery, 0.30; dealer delivery,
0.20; bulk purchase, -0.26; Mountain, -0.22; S. Plains, 0.23; and value of livestock

G/The schnedules for complete hog feeds were consistent in the larger operations
reporting higher average prices. However, the medication block often was not checked.
Because these schedules appeared accurate in all other respects, and their prices wvere
not out of line with those from the same locality which did and did not report medi-
cation, no edit was made of the price or medication response. The almost significant
T value for medication might have become significant if the medication block had been
edited according to price level. There also is the possibility that due to chance,
this sign is incorrect. In models of this size, & small number of incorrect re-
gression signs can occur due to chance.
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Table 12.=--Regression and simple correlation results for complete feeds--hogs

Coefficients for computations

Indegen@ent . Simple r . Regression , Standard | T value
Variables . : : error

Weighted livestock nutritional

UNItS PEY BCTE sevveervrvnonneon ELIMINATED
Value of livestock products sold

iN PAST JEAY tvveveronvrernneen, .20 1/ .39 1/ .23 1.73%
Month of purchase Dec. '66- :

o MAT. BT i eeeae, - .02 - .10 .28 - .36
Northeast ..... et P N 0 ) .51 .78 .66
Appalachia .vevvriiannnoenvrnnsees = .03 .60 .57 1.04

- Southeast ...... e eeae e cveria © - .05 .02 LTh .02
Delta vivvreresesroesneaneronsans To- .04 - .37 1.00 - .37
Corn Belt ...... Tees e oo DUMMY BASE
Lake States ..veevnen. e .10 .10 L2 .25
N. Plaing ceeeveeiensenncosanes eer = W17 - .39 .31 -1.24
S. Plaing «...... A A - .24 .71 - .35
Mountain ....... Chreaeeeee ceeesaas = .03 -1.07 1.14 - .9k
Pacific sevivenniens et - .04 .29 .9k .31
Bulk PUTChESC vvveveenenenennens P I~} - .72 .25 -2.96%
Retail noncooperative +........ eet .10 .16 .22 .72
Retail cooperative ....... e DUMMY BASE
Wholesale noncooperative «....... - .06 - L3 .51 - .85
Wholesale cooperative ......... el .07 .87 .83 1.05
Direct from manufacturer «........ 1) Rite) .36 1.11
Farmer=0ealer ...vveeveveeeneenen .04 67 .TO .96
BUYINE=ETOUD tarrrevosessnensoneon .18 3.69 1.21 3.0L*
Jobber-broker-contractor ..... e DID NOT ENTER g/

Discount vevevuinenreenenennnneeann .23 .2h .18 1.37
O .09 .09 A7 .56
Farmer AelivVery seevesseeecveenson .08 - .29 .53 - .54
Dealer AeliVvery sivevesveoorenseses = JOT - .18 .53 - .33
CUStom hauleTr veveerviteecorarens . DUMMY BASE
Delivered to storage buildings ... 27 .39 .51 .76
Delivered to farmstead bulk .

FEEABTS vvvrrenrennrnanenceennes = .26 .04 .52 .08
Delivered to field bulk feeders .. DUMMY BASE
Distance hauled vevvevvevuen.. ceen .02 .00 .00 45
Number Of purchases «.e....... ceen .06 .01 .00 2.85%
Number of dealers contacted .....: Noll .06 .08 67
Number of dealers from whom .

purchases were Made ....eevenons .01 .06 .10 .55
Meal «vuunn.. Ceeeriteanan theseees = .20 - .28 .37 - .76
CTUMDLES v vvvenconnvcoerononoannon .11 - .21 .51 -4
Pellets ...vun.. Cheeee i, cet .18 - .21 .35 - .60
Mixed svviennvncnenvonnas e DUMMY BASE
Medication ......... Cheeearereaa . .03 .31 .25 1.26
Protein ........ et e et . .48 LT .0k L.13%
Fiber «vveeenenns ereees B I - .09 .05 -1.61
Fabl teeereneroiorrneesenocoanecnnnn .15 - .11 .10 -1.07
Brand-regional .eeeevieeerenronon . .06 - .03 .21 - .14
Brand=10Cal ..eeenrerencnnenn e DUMMY BASE
Brand-national «eeeviereceriorsoans .06 .26 .21 1.20
Farm price Of COTN werveenvensane ) -3.20 1.954 -1.65%

1/Scaled to farm firms with sales of $1 million of livestock products durimg the pre-
ceding year. g/No responses.  ¥*Statistically significant.
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Teble 13.--Regression and simple correlation results for complete feeds--poultry

0

Tndependent : . Coefficients for computations
Varisbles : Simple r E Regression . Standard | T value
. . . error

o

Weighted livestock nutritional

units per acre ...cicen.o.n oot ELIMINATED
Value of livestock products sold .

in Past YEAT vevrerrierrnnernnis’ -0.24 1/$-1.80 1/1.18 -1.52
Month of purchase Dec. '66- : - -

Mar. '67 ..... e rieneeaea. L1k .48 .54 .88
Northeast vevevererrnreneeanannnns .0l A .57 .72
Appalachis ceeveevevernronenranans .10 .21 43 .49
Southeast +v.v.w. e e, .00 .35 .60 .59
DELEB orvveecnnns e ..l 2/ 2/ 2/ 2/
corn Belt vuvuuennnn e el T DUMMY BASE
Lake SEates vieiveeioerernrennonns .19 .66 4o 1.65%
N. Plaills seeveveceeencnnnooenenns - .16 e .58 - .84
S. Plains ceeesseccnss tireessaeaa . .23 .22 .56 Lo
MOUNTAIN +euuvvnrronaosnannnenne . - .22 - .23 .62 - .37
Pacific svvevinns Cereerenne e anans - W17 .22 .53 A2
Bulk purchases ..... heee e, - .26 - .06 .32 - .19
Retail noncooperative ....ocevvennn .10 - .01 .28 - .03
Retail cooperative seveeeveesonon. DUMMY RASE
Wholesale noncooperative ......... .03 .19 45 43
Wholesale cooperative ......... ver - .09 - .10 .56 - .19
Direct from manufacturer ...ee.... - .13 - .34 .39 - .86
Farmer-dealer .eeeeecess Cereeaeney - .09 - .36 .70 - .51
BUYiNg=grOUD tevetosanrsanavasanan . - .01 - .71 1.09 - .65
Jobber-broker-contractor ......... - .01 .10 .66 .15
Discount ..... . Ceeeeeeeeaen - .11 .02 2k .08
Cash veveeennennns N .- .01 .08 .22 .38
Farmer AeliVery seeeescecececesons .30 L6 L5 1.03
Dealer AeliVEry «eveeveceranensnns - .20 - .07 .34 - .19
Custom hauler ..eceevsseeoccnns cen DUMMY BASE
Delivered to storage buildings ... .00 .23 .61 .38
Delivered to farmstead bulk .

FEEACTS veveveenssnnsonnaanas veen .01 .53 .58 .91
Delivered to field bulk feeders .. DUMMY BASE
Distance hauled ....eeveeeacens “er - .15 - .00 .00 - .61
Number of PUTCHaSeS «eevsesnvnonns - .16 - .00 .00 - .Th
Number of dealers contacted ...... - .0k - .01 .07 - .08
Number of dealers from whom .

purchases were made .....oceoos . - .1k .08 .30 .28
MEBL «vvvvnrnrrnenasssssonesnnanns - .08 - .23 .37 - .62
CTUIMDLES s envvosenrannsosansosonn .13 - .1 A2 - .26
PELLELS veerrrornneneoseasnnsnenns - .01 - .31 L5 - .69
MIXEA v envoesnsennnononcsnecanan DUMMY BASE
Medication ..... Cereareas .19 RN .34 1.38
PLOLEIN «vveeeeroseanaaeesennnnnne L6 .20 .05 L, 28%
Fiber veveevcecannnnens .02 - .00 .08 - .03
Fat veveennnnns SN : .0k - .10 11 - .93
Brand-regional .ceeeerecncsacsias . - .06 - .09 .30 - .30
Brand-local «........ e . DUMMY BASE
Brand-national «eeeeecenercrereoes 1k .13 .27 .50
Farm price Of COYD +eeesreeencan.s .02 .06 1.19 .05

1/Scaled to farm firms with sales of $1 million of livestock products during the
preceding year. g/No responses. *Statistically significant.
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products sold by purchaser, 0.2k,

Price Difference Analysis--Supplements and Shelled Corn

Soybean meal

Two product variables--pellets and meal--were statistically significant, but
their relationship to the mixed form must be interpreted because there was only one
response for the mixed form. Meal was $1.02 (SE 51¢) more than the mixed. Pellets
were $1.46 (SE 56¢) more. The more important comparison, between meal and pellets,
shows that meal was 4h¢ per cwt. less than the pellets.

Three service variables of statistical interest were: dealer delivery, delivery
to farmstead building, and farmstead bulk feeders. Purchases delivered by dealers
averaged $1.10 (SE 59¢) more than custom haulers; deliveries to farmstead buildings
and bulk feeders averaged $2.82 (SE $1.09); and $2.84 (SE $1.12) less than purchases
delivered to field bulk feeders.

Size of purchaser and purchase through wholesale noncooperatives and farmer-
dealers were structural variables of note. The purchaser with $1 million livestock
product sales in the preceding year averaged $2.25 (SE $1.18) per cwt. less than the
smallest firms.

Purchases made through wholesale noncooperatives averaged 61¢ (SE 33¢) per cwt.
less than those purchased through retail cooperatives. Also, purchases made through
farmer-dealers averaged 86¢ (SE 464) less than those made through retail cooperatives.

The conduct variable with statistical import was bulk purchase. Purchases in
bulk averaged 37¢ (SE 17¢) less than bagged.

The price variation associated with that in the independent variables equaled
30.2 percent. Simple r's of note were: pellets, 0.23; and purchases through farmer-

dealers, -0.25.

Mixed Supplement

Product characteristics, structure, conduct, and exogenous variables all had
statistically significant variables. We shall report each category's significant
variables by this order of category.

Each added 1 percent of protein added an average of 3¢ (SE 0) Z/ per cwt, Pellets
cost 26¢ (SE 14¢) less than the mixed form. There were 643 responses for pellets, and
111 instances of the mixed form. Meal averaged 6¢ (SE 1h¢) less than mixed. There
were 630 responses of meal.

Retail noncooperatives averaged 30¢ (SE 8¢) per cwt. more than retail cooper=
atives. Purchases by larger sized firms, those with a million dollars of livestock
products sold in the preceding year, averaged 10¢ (SE 5¢) less than the smallest firms.

Purchases reported as discounted, averaged 28¢ (SE T¢) per cwt. more than the
average prices of all purchases reported without discounts. There is a plausible
explanation. There were 411 purchases of bagged supplement mix which were discounted
and 177 bulk purchases which also were so reported. All respondents were instructed
to report their prices before subtracting the discount. They also were asked to re-
port the absolute dollar amount of their discount and the kind of unit in which the

I/Rbunded to less than 34.
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Table 1lh.--Regression end simple correlation results for soybean meal

Independent Coefficients for computations
Variables . Simple r Regression Standard .« T value
E error .

Weighted livestock nutritional

units per 8CTe +.iieeiieiieannan 0.03 0.0k 1.21 0.03
Value of livestock products sold .

in past year «eieeviaioen.. . .- .08 1/-2.2 1/1.18 -1.91%
Month of purchase Dec. '66- Y ’ Y 7

MBY. "OT coveevreonsonnonnnanans .00 .12 .30 4o
NOrtheast seeseeensenvasrssacassons - .07 - .03 e} - .07
Appalachia «veveveerenneans Ceeeeen .02 .15 43 .36
SOULhEBSt svveerrrneencnssns . : .09 .62 .79 .78
DELEA coeverrorornsrnsacnnsasss vt .07 - .39 .61 - .6k
Corn Belt .......................: DUMMY BASE
Lake States +uovvieevsoaes cerieas o= .06 .00 .21 .02
N. PLaiNS eesevseoeranornanernnnns .00 - .01 .26 - .0k
S. Plains «esevvrrerennnoannnns cet 2/ 2/ E/ 2/
Mountain ..... e .- .0 52 16 1.13
PECITIC vervrernresnnnneeannnes . - .02 2.91 L.ok .72
Bulk purchase ...... e eeeeean - .18 - .37 17 -2.18%
Retail noncooperative ...eevuiven. . ,09 - .07 AT - .43
Retail cooperative ....... e DUMMY BASE
Wholesale noncooperative ..veseses = 211 - .61 .33 -1.82%
Wholesale cooperabive svevesessses = 0L el .13 .98
Direct from manufacturer ........ : .0k .21 .38 .55
Farmer=-0e81eT .veevcessrscscssinse = 4125 - .86 L6 -1.86%
BUYING=GLOUD +esvsornoseooraosennns 2/ 2/ 2/ 2/
Jobber-broker-contractor +....e... = .07 - .59 .93 - .oh
DiSCOUNT «voveresnnnvonoooasssnns . .09 .21 .18 1.15
Cash «vveeens et eirrerraa e - .05 .08 AT .49
Farmer dellvery ..... e .05 .89 .59 1.52
Degler AeliVETY terensueeennreans . .00 1.10 .59 1.88%
Custom hauler «eeveerossoacnooson s DUMMY BASE
Delivered to storage buildings ... - .03 -2.82 1.09 -2.59
Delivered to farmstead bulk

FEEAETS svevsorrssnsnssonsssren= = 202 -2.84 1.12 -2.55%
Delivered to field bulk feeders . - DUMMY BASE
Distance hauled +eeeevrrnecons vee+ = Ok .00 .00 .5k
Number Of PUTCHESES woreeverreens s .08 .0l .01 1.35
Number dealers contacted «.eeevss+ = .01 - .00 .00 - ,02
Number dealers from whom :

purchases were made ... eecvees s = .09 - .11 .09 -1.21
MEBL vvverevsasssccasvonsaensnesse - .07 1.02 .51 2.,01%
CTUIDLES v evnvoenernnnssnnsassnee s = 200 .33 .83 .39
PelletsS +vevveseronvannsorses veees 223 1.46 .56 2.63%
MAXEA «avsvnenernanesnasnsvnnnens: DUMMY BASE
Protein «ueeeveersesonseannes veeer 209 .01 .02 .67
Farm price of COYN vovovrs e viie.r = J01 - .22 1.63 - .13

_/Scaled to farm firms with sales
preceding year.

2/No responses.

¥Statistically significant.

of $1 million
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discount was reported--ton, cwt., etc. However, there were several responses where
either the unit reported or the dollar amount was open to interpretation. Thus, no
absolute dollar discounts were used in the regression. Hence, it is possible that
persons who reported their prices, and who simultaneously reported their receipt of a
discount, could have had prediscounted average prices that were greater than those of
respondents who reported no discounts.

The factor of regionality was reflected by the individual regional differences.
The numbers of responses by region also helps explain some of the differences. There
were nine responses each from the Pacific and Delta regions, and 22 from the South-
east. The others all had 40 or more ranging from kb for the Southern Plains to 780
for the Corn Belt.

The sampling size and location of the sample (such as the Missouri River weight-
ing of the Northern Plaings responses) have been discussed.

The weighted livestock nutritional units per acre correlated highly with region;
for example, with the Corn Belt, r=0.5. Because of this relatively high correlation
with region, regional location must be a major consideration in making interpretations
of the regression results. The Corn Belt's prices, with 780 observations, averaged
higher than those of most regions. The region with a high average price thus also
happened to be a region which also had a high index of livestock nutritional units
per acre., It is consistent that the Corn Belt, with a high index for livestock
nutritional units in this kind of situation, also could average higher prices than
regions with low index ratings. They appear to have averaged 82¢ (SE 47¢) per cwt.
more. The price variation associated with that in independent varisbles in the model
was 16.3 percent of total price variation. The simple r for protein was highest with
0.22.

Shelled Corn

The statistically significant variables included three structural, 8/ one con-
duct, and nine exogenous varisbles, eight of which were regions. Purchases from
jobber-brokers-contractors averaged 23¢ (SE 9¢) less than purchases made through re-
tail cooperatives. Purchases from wholesalers not cooperatives also averaged less
than retail cooperatives by 5¢ (SE 3¢) per cwt. There was only a single purchase re-
ported being made through a wholesale cooperative.

Bulk purchases averaged 25¢ (SE 6¢) per cwt. less than nonbulk. The respondents
in counties with high livestock nutritional units per acre indexes averaged 33¢
(SE 18¢) less per cwt. than respondents in counties with low indexes. The Corn Belt
dominated the shelled corn purchase responses. For all but two regions, the Corn Belt
price averaged less. The Corn Belt also had one of the highest index scores.

§/While not statistically significant, the regression coefficient for the size of
purchaser had an unexpected positive sign. There was high intercorrelation between
size of purchaser and numbers of dealers contacted prior to purchase, and number of
dealers from whom purchases were made--0.98 and 0.99, respectively. This could have
lowered the statistical significance of the regression coefficient for size of pur-
chaser. The lowered statistical significance of the coefficient could have resulted
in the appearance of the incorrect sign, due to chance.
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Table 15.--Regression and simple correlation results for mixed supplement

Tndependent : Coefficients for computations
Varizbles + Simple r - Regression . Standard . T value
. . error

Weighted livestock nutritional

units per acre .........e..e...t 0.17 0.82 0.47 1.75%
Value of livestock products sold -

in past year ceiiiirereeniennnns - .03 1/- .10 }/ .05 -2,18%
Month of purchase Dec. '66- . -

Mar. "67 voveertrnconeoenonneess .10 .21 .13 1.65%
NOTtheast wevvveereeerrsncaseanass = .07 - .61 .26 -2.38%
Appalachia ...... e PP .03 .06 .22 .27
Southeast (eveesnrreersenanronanss .02 .32 .32 1.03
DELBE vevevrnnvsnnnennesennoonasans = .05 - .51 s -1.12
COTN BElt wuvvvovvnnoranennnnnnans DUMMY BASE
Leke States «vueveveereenan.. ceeer = .02 - .30 11 -2, TL¥
W. Plains covevevevnnnnnnneennesss =10 - .32 L1l -2.85
S. Plains seeseeeernierransnones cer =12 - .88 .2k -3.60%
MOURBEIN +vveeverrrrsnnrsonesnssas = .09 - .58 .22 -2.65
PacifiC «ievrsinnsnennrernns ceeeer = L06 - .90 49 1.8l
Bulk pUrchase ..uvieevveersvneases: = .12 - .36 .08 =L hox
Retail noncooperative ...........: .10 .30 .08 3.72%
Retail cooperative .........vueuus DUMMY BASE
Wholesale noncooperative ..... eeer = .01 - .07 .23 - .29
Wholesale cooperative ...eeeesvss - - .05 - .2k .39 - .62
Direct from manufacturer ........ E .01 .21 .18 1.15
Farmer-dealer ....eceveeensennoes’ .01 L1 AT 8L
BUying-group seseesesaonarearsses® .02 .61 1,29 A7
Jobber-broker~-contractor ........ E .03 .50 .30 1.63
Discount .......... Ceserrsaaea ce .15 .28 07 3.83%
Cash .vivvennnan esseersenarseens . .0l - .01 07 - .08
Farmery delivery seeevsesennecss et = .09 - .31 .20 -1.59
Dealer GeliVery «.veeeeeecanasnes! 07 - .18 .19 - .93
Custom hauler «.evivereeienavenes? DUMMY BASE
Delivered to storage buildings ..: .02 .01 .29 .0k
Delivered to farmstead bulk : ‘

TEeders veeerriirenrrneererianes - - .02 - .08 .30 - .28
Delivered to field bulk fecdero .t DUMMY BASE
Distance hauled .evseveencecinee .03 .00 .00 1.70%
Number of Purchases ...eeeveveees ? .05 .01 2/ 2.69%
Number of dealers contacted ..... : .00 - .03 .03 - .92
Nunber of dealers from whom :

purchases were made ..... ceeeent .0k .ol .03 1.10
MeBL 4eseeernnunnnnonensocnannnes . .09 - .06 Sk - Wb
CrUmMbles evovevrsonsssononersnne : .01 - .10 .20 - kb9
PELlEetS vevvrorvconncsoronsenas oot~ .08 - .26 Lk -1.81%
MIXEQA & evvvnnonnrnnesnnsononncees DUMMY BASE
Proteif weeesvooncreesosnasosonas | .22 .03 .00 8.08

Farm price Oof COrn coseseoessosese * = .10 .29 TS5 .39

_/Scaled to farm firms with sales of $1 million of livestock products during the
preceding year

2/Less then ¢ when rounded.

*Statistically significant.
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Table 16.--Regression and

simple correlation results for shelled corn

Coefficients for computations

Igiigzgizgt E Simple r E Regression ?7 Standard T value
. error
Weighted livestock nutritional .

units per acre .iieieverseeniaes =0.25 -0.33 0.18 -1.85%
Value of livestock products sold .

in past year «vvveeeeneeos, veer =02 1/ .03 1/ .02 .55
Month of purchase Dec, '66-

MBT. "67 cevvarrrnrronanconnnns . .03 .02 .03 .68
NOTtheast «vevessrevsesvnassersioes = .09 - .11 .06 -1, 72%
ApPalachia cvverireenranenniarne. : .33 .33 .05 6.99%
SOULhEAST vvevrernrnnrnrenerens . .08 .32 .10 3.09%
Delta veviririinerionseronnsnsorses . 12 .53 A3 h.11x
Corn Belt wvvrvvverennnnnnns e . DUMMY BASE
Take Stabes veevevvererensvesasans = 0O .01 .ok 3T
N. Plains seeesececessensnss cerees =17 - .09 .0k -2.12%
S, PlaiNg veveeeivesoeenanseonransn .13 .28 11 2.55%
MOUNEAIN vvvvrvrereneraeoasenvennns b .33 .09 3. 70%
PACITIC wevnrrvrrneenenns eveeeat .23 .99 .19 5.30%
Bulk PUYChASE +evvvevneennnnns ceees = .30 - .25 .06 L Lox
Retail noncooperative ...eveecee.. .10 .05 .03 1.66%
Retail cooperative «.eiveeveesvenn DUMMY BASE
Wholesale nonccoperative ......... = .11 - .73 .15 -l . 8ox
Wholesale cooperative ...oeeesev.. .07 .21 .30 .70
Direct from manufacturer ......... .00 - .11 1T - .67
Farmer-dealer .eiveeceeeeeoceceass = .05 - .03 .0k - .89
BUying-groUD «ecevevnvronnsesenns . - .01 - .15 .13 -1.15
Jobber-broker-contractor ........ = .02 - .23 .09 -2.72%
Discount .e.evenns .00 - .08 .06 -1.26
Cash .vvevenn et . - .04 .02 .03 .64
Farmer dellvery e e . - .02 - .02 .05 - .38
Dealer delivery ...... e . .05 .0k .05 .80
Custom Nauler .evivverevrnrosrees s DUMMY BASE
Delivered to storage buildings ... - .03 - .16 J11 -1.44
Delivered to farmstead bulk

£EEdeTS sevverrnnons Cieereeeree s = 02 - .18 L1l -1.62
Delivered to field bulk feeders . - DUMMY BASE
Distance hauled ...e..uven.. e : .07 - .00 .00 - .9
Number of purchases ....... e el .00 .00 .66
Number of dealers contacted .....I - .01 - .01 .01 -1.46
Number of dealers from whom .

purchases were made ...oveeos.. .- .02 .00 .01 .36

1/Scaled to farm firms with sales
preceding year.
*Statistically significant.

of $1 million
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Regionality also displayed significant differences; that which differed most from
the Corn Belt was the Pacific Region with 99¢ (SE 19¢) more per cwt.

The amount of price variation associated with that in the independent variables
was 37.5 percent. The R was statistically significant at the S5-percent level. The
simple r's of note included: bulk purchase, 0.30; Pacific Region, 0.23; Appalachia,
0.33; and weighted livestock nutritional units per acre, -0.25.

FREQUENCY OF APPEARANCE OF STATISTICALLY SIGNIFICANT VARIABLES

Teble 17 summarizes the frequency with which specific kinds of variables appeared
with statistical significance, compared with the total number of times they could have
appeared with such significance. Thus, in the case of complete feeds, there were 28
product characteristic variables, each of which could have been statistically signifi-
cant. About 29 percent of the total actually were. For supplements, the correspond-
ing percentage was 25, and for all feeds studied, about 27 percent. For all feeds,
about 18 percent of the total market structure variables were statistically signifi-
cant, about 20 percent of the conduct, and 24 percent of the exogenous.

Teble 17.--Relative frequency with which variables within specified categories appeared
with statistical significance, by type of product

Variables and ; Unit S Product E Market E Market EServices EExogenous . Total
significance :column :attributes: structure: conduct ; . factors

- A

Complete feeds: :
Total that could:

have been .....: No. 1/ 28 Lo 32 28 52 180

Percentage that .

WEBS covovers .v.: Pet. 28.6 12.5 15.6 3.6 11.5 13.9
Supplements: E

Total that could:

have been .....: DNo. 16 Lo 10 14 26 106

Percentage that -

WAS +everes.eini Pet. 25,0 1745 30.0  el.kh 30.8 23.4

Shelled cocrn: :
Total that could:

have been .....: No. n.a. 10 8 7 12 37
Percentage that :
WES vonoevennes ; Pct. n.a. 40.0 12.5 0 66.7 35.0
Total: .
Total that could:
have been ...... No. Ll 90 50 4g 90 323
Percentage that ;
WEBS eeens e : Pet. 27.3 17.8 19.1 8.2 ok b 19.5

}/There were T product characteristic variables for each of the four complete feeds
tested. If each had been statistically significant there would have been 28, etc.
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In other terms, of the total 180 variables tested for the complete feeds, nearly
14 percent were significant. Of the 106 tested for the supplement§, ?3‘percent were,
and for shelled corn, 35 percent of the 37 variables teste@ were s1gn%f}cant. Of the
total 323 tested variebles, nearly 20 percent were statistically significant.

ADDITIONAL MODEL COMPARISONS

Model Alterations

The basic model just discussed was altered to make additional comparisons. One
set, Model A, involved using only those variables from the basic model which had
entered as significant, or which remained significant after the last step had been
computed. Model B was the same as the basic model, except all regional location was
eliminated. Model B was used only for the complete feeds.

Results

The regression coefficients in all models were sufficiently similar so that those
for Models A and B are not reported. The comparison of the coefficients of deter-
mination in table 18 provides some basis for broader evaluation.

Table 18.--Comparisons of multiple coefficients of determination for basic model, and
models A and B

. Complete feeds . Supplements :
Model . Dairy . Beef . Hog . Poultry . Soybean . Mix + Shelled
. : . : . meal . . corn
Basic . 0.29 0.35 0.k47 0.5k4 0.30 0.16 0.37
A . .28 .30 Ll A7 .19 15 .36
B . .25 .30 .45 .50 -- - -—

Model A, when compared with the basic model, suggested that the range of variation
which could be associated with the numbers of variables included in the model's appli-
cation, ranged from l-percent for supplement mix, complete dairy feed, and shelled
corn, to ll-percent for soybean meal. Overall, the model was not affected as much by
the use of the 46 independent variables as it might have been. Comparisons of the
basic model with Model B, for complete feeds, showed that except for the complete
dairy feed, regionality was not statistically significant as an entity. The test for
overall regionality was not made for supplement mix. The results for it suggest that
for this item regionality as an aggregate might also have significance.

INTERPRETATION OF RESULTS
Some Cautions

Companies vary.with respect to the kinds, numbers,-:and the quality of services
which they provide with the sale of their products. This study made no attempt to
ennunerate or evaluate all of such services. Thus, price differences observed are
gross, not net differences. In the case of bagged feeds, no allowances for bag return
were made.

The sampling procedure, which was directed primarily at obtaining reports of
pesticide use, gave substantial weight to land segments along the Missouri River,
particularly in the Northern Plains Region. In other regions, the number of re=
spondents were few enough so that the inclusion of a few really large operations could
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have affected the results for these regibns; The Mountain Region was one.

There was no differentiation among feeds for the kinds of ingredients used as
sources for energy and protein. Specifically, no differentiation was made between
animal and vegetable fats and proteins.

There also is the possibility that some of the purchases reported as being made

through wholesale sources actually more closely approximated discounted retail prices
than true wholesale prices.

High intercorrelations were found among several of the independent variables.
Results must be interpreted with this in mind. However, the overall stability of the
results, and the fact that the nontime-series character of the study minimized both
autocorrelation and serial correlation, also should be recognized.

Finally, the use of the comparisons of averages should be made with the under-
standing these are regression coefficients, and that as is the case for all such co-

efficients, these averages are within the contest that all other variables were held
constant.

Conclusions
With these cautions in mind, the following conclusions may be drawn:

1. The large-scale operator with $1 million or more of livestock sales a year
enjoyed favorable price differentials. Some were small and without
statistical significance, but some, like soybean meal, were substantial and
statistically significant.

2. Source of purchase made a difference in the level of price that was quoted.
Purchases made through any single source did not always yield price benefits
to the purchaser. Thus, of the 38 comparisons made, 22 times the average
prices of purchases made through wholesalers were less than the average
prices of purchases made through retail cooperatives, but 16 times they were
higher. Of the seven product comparisons between retail noncooperatives and
retail cooperatives, in 5 cases the average prices of purchases made through
retail noncooperatives were higher, but in two instances, they were lower.
In some cases, the amount of difference between the two averages was sub-
stantial. In others, it wasn't. For example, for complete feeds for dairy
farms, purchases made through Jobber-broker-contractors averaged Th¢ per cwt.
less than the average price of purchases made through retail cooperatives,
but farmer-dealers averaged only 2¢ per cwt. less, and this 2¢ differential
was not statistically significant. Average prices for farmer-dealers in
other cases, were substantially higher. In other instances, the jobber-
broker-contractors also averaged higher than the retail cooperatives, and by
a substantial amount.

3. Prices reflecting proximity to production regions, and the availability to
barge transport tended to be lower than adjacent regions. For instance,
prices in the Northern Plains Region were lower than-in the Corn Belt.

4, Producers paid significantly for each added percentage of protein. Thus,

" growers should avoid waste by employing efficient feeding procedures, parti-
cularly for high-protein feeds. They should also choose feeding formulas
most approprieste for their feeding needs. There is no single formula that
is most appropriate for all growers, activities, or occasions.
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5. Bulk purchasing saved substantial amounts. For complete feeds, bulk pur-
chases saved 6¢ to 72¢ per cwt., and averaged about 33¢ less then bagged
purchases. For supplements they averaged about 37¢, and for shelled corn,
25¢ per cwt., less,

6. The number of dealers contacted prior to their last purchase averaged fewer
than 2, except for shelled corn and soybean meal. Shelled corn averaged 2,
and soybean meal 7.3 contacts. The regression coefficients in each instance
were not statistically significant. In the case of shelled corn they
averaged 1¢ per cwt. lower for each contact made. However, the regression
coefficient was not statistically significant.

T. Discounts were provided, but prices cited prior to the deduction of the dis-
count averaged higher than the average prices reported by respondents not
reporting discounts received. The average discounted price possibly was
lower, but the data did not provide a basis for making such a computation.

8. Brand differences were statistically significant only for complete dairy
feeds. Here national brands averaged 33¢ (SE 9¢) more per cwt. than local
brands, other variables being held constant. Regional brands, also for
complete dairy feeds, averaged 6¢ (SE T¢) less, but this coefficient was not
statistically significant., Comparative services rendered by each type of
dealers are not known.

For the other complete feeds, regional brands averaged nearly 9¢ per cwt. less
than local brands. In no instance was the regression coefficient statistically
significant. The national brands averaged 6¢ per cwt. less than local brands for
complete beef feeds, but 26¢ higher for hog feeds, and 13¢ higher for poultry. Again,
the regression coefficients were not statistically significant.

APPENDIX 9/

Sampling procedure in detail

Because no complete list of farms (universe) was available from which to sample,
the area frame sampling technique was used. This approsch meets the requirements of
a probability sample because each farm operator in the universe had a known chance of
greater than zero of being selected. Counties were grouped into agriculturally
similar, contiguous groups. Emphasis in grouping focused upon crops such as fruit,
vegetable, poultry, dairy, tobacco, and alfalfa, and relied upon units of production
and value of sales for grouping purposes. Of course, size of grouping depended upon
the number of qualifying farms, density of farms, and area of the county. The group
usually consisted of counties containing about 4,000 farms. Naturally, in desert or
mountainous regions farm numbers per group were much lower. In §ome instances, farm
grouping crossed State lines, but they never were permitted to cross the boundaries
of the 10 ERS Farm Production Regions: Northeast, Appalachian, Southeast, Delta, Corn
Belt, Lake States, N. Plains, S. Plains, Mountain, Pacific.

Adoption of this procedure produced 397 groups in the 48 contiguous States. From
each of these groups, one county was selected with a probability proportional to the
number of qualifying farms within the county. Survey results cover only farmsteads
in open country and with special emphasis upon farms with $10,000. of sales or above.
Thus, the county with the largest number had the greatest probability for selection.
But, because the selection procedure was random, even the county with the fewest
qualifying farms could be chosen. Exceptions to the use of single counties occurred

Q/Prepared by Austin Fox, Farm Production Economics Division, ERS
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when thg c?unty‘s number of qualifying farms was small relative to the total number of
farms within the county. In such instances, two or more contiguous counties were
aggregated into a single selection unit. The sample chosen yielded 417 counties.

The master sample, developed at Iowa State University (jointly with the Bureau
of Agricultural Economics and Agricultural Census, 1943-45), was used to select
smaller land elements, called "segments", from within the selected counties.

The land area of the United States was divided into three strata based upon in-
corporation and density of population. These strata were designated "incorporated"
(cities and towns that are incorporated), "unincorporated" (areas of fairly dense
population, but not incorporated), and "open country" (the remaining land area). This
summary discussion limits itself to the open country, as for this study, open country
ig by far the most important. Open country covers 96 percent of the total land area.

Once the strata were defined, we located them on general highway and trans-
portation maps of each of the counties of.the 48 contiguous States. These maps
showed the location of farmsteads and other dwellings with varying degrees of
accuracy. We used these indications as a measure of size for determining the number
of sampling units to be assigned a given area, and to control the size in terms of
indicated farms and dwellings of each. Each county was broken up into sub-areas,
called count units. A count unit was defined as "an area with a natural boundary
except where minor civil division boundaries were used and which included a minimum
of six farms or eight dwellings, and a maximum of about thirty farms." TFor each
count unit, the number of farms and the total number of dwellings (including farms)
were marked on the map within the count unit area. These count units were made for
all open country areas.

The next step determined the number of sampling units, or segments, to be as-
signed to each count unit on the basis of the count unit information. Consideration
was given to the problem of finding identifiable boundaries for small areas and to
the region of the country. Each segment contained from two to 10 farms. In terms
of area, the segments in the master semple averaged 2% square miles, or 1,600 acres,
in size, but varied according to location and other circumstances. The number of
segments was entered on the map along with the number of farms but the segment
boundaries were not entered. Here is where the sampling for this study actually
started. To obtain the desired precision for the survey, it was determined we needed
about a l-percent sample of all qualifying farms. This meant that for a selected
county, we required & l-percent sample of the number of qualifying farms in the
county's grouping. Both the number of qualifying farms in the county, and in the
group, and the number of master sample segments in the county were available. These
were all the necessary ingredients to compute a within-county sampling interval.

The sample segments were drawn from an accumulated listing for segments using a
random stert between one and an interval derived for the county, and then successively
applying the interval. The procedure for deriving the interval is illustrated below
for Jones and Fayette Counties, Iowa. The procedure would yield either 17 or 18
segments in Jones County and either 18 or 19 segments in Fayette County, depending
upon the random start.
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Example:

TOWA

Jones County Fayette County
1959 census qualifying farms) 1,425 1,898
1959 census qualifying farms)
for the group from which the)
county was selected ........) 4 ko5 4,559
Master sample segments in )
the county ...vevevnnveennes) 563 771
Sampling rate needed to get )
the desired number of farms ) (.01) (4495) = (.01) (4559) =

1425 .0315 1858 .0240
Nunber of segments required )
to get the farms desired ...) (.0315) (563) = 17.73 (.0240) (771) = 18.50
Sampling interval ........ o) 563 = 31.8 7L = Li.7

17.73 18.5

For the survey, an enumerator was expected to work about one county during the
survey period. Therefore, restricting the number of qualifying farms in a grouping of
counties to about 4,000 provided a reasonable number of segments per county for each
enumerator.

The number of guestionaires obtained from qualifying farms was below the
expectation in the 1964 survey. If our procedure had gualified farms in the same way
as the census did, this l-percent sample should have resulted in about 15,000
questionnaires. The census determined gross value of sales by detailed questioning
and editing to adjust for inventory changes. The 1964 Pesticide Survey questionnaire
asked for gross sales of agricultural products directly with no detailed breakdown of
sales for inventory adjustments.

The 1959 census data were used to give a measure of size, without danger of bias.
This measure of size was used to set up strata and give a distribution of segments, to
improve the sample design over what we could have obtained with simple random sampling
of segments. Estimates from the sample were computed, using the sampling fraction of
segments and this was entirely independent of historic data. In 1966, the following
adjustments were made;

(1) A nev segment was selected by a rule of association to replace each 196k
segment. The rule of association located a new segment adjacent to or near
the 1964 segment. This saved money.

(2) Three-quarter's of the new segments, randomly selected, interviews were
obtained from all resident farm operators who had a gross value of sales of
$10,000 or more in 1966.

(3) In the remaining fourth of the segments, interviews were obtained from all
resident farm operators.
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In addition, enumerators returned to all 1964 segments that contained an
operator whose gross value of sales was $20,000 or more in 1964. Each such
operator was questioned to determine if his gross value of sales in 1966
was $40,000 or more. If so, a complete schedule was sought. The effect
was to screen all 1964 segments for large operators.
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